Introduction Definition
Subacromial shoulder pain is commonly located to the top and lateral side of the shoulder. It is exaggerated by overhead activity and can be associated with night pain. It is usually associated with full passive range of movement of the glenohumeral joint. The pain originates from the subacromial space of the shoulder, an area made up of the rotator cuff tendons and the subacromial bursa. This area is separate to the main glenohumeral joint. Pain from this area is mainly caused by rotator cuff tendinopathy, also referred to as 'shoulder impingement'. Impingement occurs between the undersurface of the acromion (roof of shoulder) and the rotator cuff tendons. These tendons can be either intact or torn. A number of other terms such as supraspinatus tendinopathy, tendinitis and bursitis are also used across different disciplines but the diagnosis is essentially the same and referred to in this document as rotator cuff tendinopathy/ impingement.
Shared decision-making
The General Medical Council's Good Medical Practice guide 1 clearly states in the section on working in partnership with patients that doctors should:
. Listen to patients and respond to their concerns and preferences. . Give patients the information they want or need in a way they can understand. . Respect patients' right to reach decisions with the doctor about their treatment and care.
. Support patients in caring for themselves to improve and maintain their health.
This can only be achieved by direct consultation between the patient and their treating clinician. Decisions about treatment taken without such direct consultation between patient and treating clinician are not appropriate, as they do not adhere to principles of good medical practice.
Continuity of care
Continuity and co-ordination of care are essential parts of the GMC's Good Medical Practice guidance 1 . It is therefore inappropriate for a clinician to treat a patient if there is no clear commitment from that clinician or the healthcare provider to oversee the complete care pathway of that patient including their diagnosis, treatment, follow up and adverse event management.
Background
. The prevalence of shoulder complaints in the UK is estimated to be 14%, with 1-2% of adults consulting their general practitioner annually regarding newonset shoulder pain. 2 . Of new onset shoulder pain, subacromial shoulder pain from rotator cuff pathology, including, tendonitis, calcific tendonitis, and rotator cuff tears, reportedly accounts for up to 70% of all shoulder pain problems. 3 . Other causes of shoulder pain (glenohumeral pain) such as frozen shoulder and osteoarthritis are dealt with in separate pathway guidelines. . Painful shoulders pose a substantial socioeconomic burden. Disability of the shoulder can impair ability to work or perform household tasks and can result in time off work. 4, 5 . Shoulder problems account for 2.4% of all general practitioner consultations in the UK and 4.5 million visits to physicians annually in the USA. 6, 7 More than 300,000 surgical repairs for rotator cuff pathologies are performed annually in the USA, and the annual financial burden of shoulder pain management has been estimated to be US$3 billion. 8 . A mechanical explanation for subacromial impingement has been proposed, whereby contact occurs between the rotator cuff tendons and the overlying acromion and coracohumeral ligament. Rotator cuff pathology is associated with progressive change in the shape of the acromion, with 'spurs' forming at its antero-inferior margin narrowing the subacromial space, thereby making physical contact between tendons and spur more likely during certain positions and movements of the arm. It is most notable during arm abduction and is sometimes called a 'painful arc'. This process is argued to result in inflammation of the rotator cuff tendons (particularly the supraspinatus tendon) and the overlying subacromial bursa. A conflicting theory suggests that such mechanisms are not causative and that intrinsic age related degeneration of the tendon is the main determinant of inflammation and symptoms. 9, 10 . A further common cause of subacromial shoulder pain is rotator cuff tear. The term tear refers to structural failure in one or more of the four muscles and tendons that form the rotator cuff. These tears can be either acute (traumatic) or chronic. Any tear that does not extend all the way through the tendon is termed a partial-thickness tear. . It is estimated that the overall prevalence of rotator cuff tears is 34% and that risk increases significantly with age. 11 Partial tears are more prevalent than fullthickness tears. 12 Subacromial shoulder pain: care pathway Aims of treatment
The overall treatment aim for the conditions that cause subacromial pain is to 'improve pain and function'; however, treatment success needs to be defined individually with patients in a shared decision-making process. The degree of improvement and level of acceptance to a patient will depend on starting level of symptoms, patient demographics, personal circumstances and patient expectations.
Pre-primary care (at home)
For the causes of subacromial shoulder pain, there is potential for simple patient self management strategies and prevention strategies at home prior to the need for a general practioner consultation, although research to develop and assess the impact of such strategies would be needed.
Primary care/community triage services
. Diagnosis is based on History and Examination ( Figure 1 ). . Making the correct diagnosis is very important and will ensure an efficient and optimum treatment experience for the patient. Primary Care doctors can work through the algorithm in Figure 1 ; if they arrive at the section highlighted in yellow, then a diagnosis of rotator cuff tendinopathy/ impingement is highly likely. . The algorithm in Figure 1 . A suspected infected joint needs same day emergency referral. . An unreduced dislocation needs same day emergency referral. . Suspected tumour and malignancy will need urgent referral following the local 2-week cancer referral pathway. . An acute cuff tear as a result of a traumatic event needs urgent referral and ideally should be seen in the next available outpatient clinic.
Although acute calcific tendinopathy is not a red flag, it is severely painful, often mimicking malignant pain and
D iag nosis of Shoulde r pr oblem s in Pr im ar y Car e :

Gu idelines on t reat m ent an d refe rral
The Primary Care
• Is the pain localised to the AC joint and associated with tenderness?
• Is there high arc pain.
• Is there a positive cross arm test.
• Is there reduced passive external rotation? • Ask the patient to first move the neck and then move the shoulder.
Acromioclavicular Joint Disease
• Which reproduces the pain? usually necessitates an early secondary care referral for more interventional treatment. It should also be noted that patients with subacromial shoulder pain in which the symptoms and signs suggest a more systemic inflammatory joint disease, should be considered as a 'rheumatological red flag'. Any new inflammatory oligo or polyarthritis, with symptoms of inflammation in several joints, should be referred urgently (following local rheumatology referral pathways) because time is of the essence with these diseases and a prompt diagnosis with early commencement of disease modifying drugs where appropriate is essential. . Ultrasound is user-dependent and the accuracy of US in identifying rotator cuff tears varies. A report of a partial thickness tear is common, such partial thickness tears can be asymptomatic or the consequence of false positive reporting. This type of imaging is therefore more usefully performed after secondary care referral when it can help direct secondary care treatment when conservative care has failed. Any positive US findings need to be interpreted by shoulder surgeons in the context of patient symptoms, disability and response to treatment. Referrals to secondary care should therefore be based on patient symptoms, disability and response to conservative treatment (rather than US reports). Wider use of US in primary care will likely increase secondary care referrals.
Secondary care
. Confirm diagnosis with history and examination and confirm appropriate conservative treatment has taken place in primary care as a proportion of patients with subacromial pain will respond to conservative treatment. 13 . Consider imaging with US/MRI to assess the integrity of rotator cuff muscles and tendons. . The most frequent indication for surgery is persistent or significant pain and loss of function despite conservative treatment. . Shared decision-making with patient after counselling patient fully regarding operative and nonoperative options. . Ensure multidisciplinary approach to care with availability of specialist physiotherapists and shoulder surgeons. . In the absence of a rotator cuff tear, if impingement symptoms fail to resolve with conservative treatment, subacromial decompression surgery (acromioplasty) is recommended. . Subacromial decompression (acromioplasty) surgery aims to excise the bony spur on the antero-inferior surface of the acromion. The operation also involves excision of bursal tissue on the under surface of the acromion and release of the coraco-acromial ligament. The procedure aims to increase the volume of the subacromial space, thereby reducing the mechanical attrition and painful irritation of the rotator cuff tendons. . In some cases, the acromioclavicular joint (ACJ) is implicated in the causation of subacromial pain. In such cases, an additional procedure of excision arthroplasty of the ACJ (open or arthroscopic) may be indicated. This decision should be made by the surgeon based on a combination of the clinical findings and the correlation with imaging. . Surgery is also recommended in cases of chronic fullthickness rotator cuff tear with persistent shoulder pain and weakness if conservative treatment has failed. . A rotator cuff repair operation aims to re-attach the tendons to bone. In general, two approaches are available for surgical repair. Open surgery involves the rotator cuff being repaired under direct vision through an incision in the skin. Arthroscopic surgery involves the repair being performed through arthroscopic portals into the shoulder. If indicated, additional procedures of subacromial decompression and excision arthroplasty of the ACJ may need to be performed in association with the tendon repair. . If the rotator cuff tear is acute (red flag), surgical assessment is needed as a matter of urgency. 
Summary
It is important to note that evidence to support effectiveness of conservative treatment, surgical treatment or the potential benefit of one over the other remains limited. Until such evidence becomes available from ongoing trials, clinical and shared decision-making on the available interventions based on level of symptoms and functional restriction is recommended.
. It is not known whether topical nonsteroidal antiinflammatory drugs (NSAIDs), oral corticosteroids, oral paracetamol or opioid analgesics improve shoulder pain, although oral NSAIDs may be effective in the short term in people with acute tendonitis/subacromial bursitis. If pain control fails, the diagnosis should be reviewed and other interventions considered. . It is not known whether autologous blood injections, intra-articular NSAID injections, subacromial corticosteroid injections, electrical stimulation, ice or US are effective (there is an evidence gap here for corticosteroid injections and a large community based pragmatic NIHR trial should be considered). . Acupuncture may not improve pain or function in people with rotator cuff impingement compared with placebo or US. . Extracorporeal shock wave therapy may improve pain in calcific tendonitis. . Physiotherapy may improve pain and function in people with mixed shoulder disorders compared with placebo. . There is some evidence that suprascapular nerve block, laser treatment, arthroscopic subacromial decompression and rotator cuff repair, may be effective in patients with shoulder pain. . Further evidence is needed on whether platelet-rich injections improve speed of recovery in terms of pain and function in people having subacromial decompression for rotator cuff impingement.
ORAL DRUG TREATMENT
Likely to be beneficial . NSAIDS (oral) reduce pain in people with acute tendonitis and bursitis.
Unknown effectiveness
. Oral corticosteroids, opioid analgesics and paracetamol.
TOPICAL DRUG TREATMENT Unknown effectiveness
. NSAIDs (topical).
LOCAL INJECTIONS
Likely to be beneficial . Nerve block.
Unknown effectiveness
. Autologous blood injections.
. Platelet-rich plasma injections (results of PAROT; due 2015). . Subacromial corticosteroid injections (evidence gap for this high volume treatment -recommend NIHR consider funding research).
NON-DRUG TREATMENT
Likely to be beneficial . Extracorporeal shock wave therapy for calcific tendonitis. . Laser treatment.
. Physiotherapy (manual treatment, exercises).
Unknown effectiveness
. Acupuncture. . Electrical stimulation. . Ice\US.
SURGERY.
Likely to be beneficial
. Arthroscopic subacromial decompression (ARUK funded multicentre CSAW trial underway). . Rotator cuff repair (NIHR funded UKUFF multicentre trial -Results pending 2015).
Additional evidence regarding the effectiveness of surgery .
. Reports of the outcome of such surgery are conflicting and evidence for effectiveness is unclear. [15] [16] [17] An assessment of the cost of treatment of impingement suggests that the addition of surgery, in comparison to exercise treatment alone, is not costeffective. 18 . The management of partial tears is particularly controversial and patients with such tears have commonly been treated conservatively. Favourable results have been reported after debridement of partial tears in association with subacromial decompression. 19 . Partial tears are most commonly managed without repair but some studies advocate repair to prevent progression to full-thickness tears. The evidence supporting this approach is weak. 12 . Higher rates of re-rupture are associated with repairs of larger tears, increased patient age and increased fatty degeneration of the cuff muscles. [20] [21] [22] [23] . There is conflicting evidence regarding the effectiveness of open or arthroscopic repair. 14, [24] [25] [26] . There is also uncertainty regarding the relative value of conservative care, repair surgery and debridement surgery for large and massive tears. [27] [28] [29] [30] . High failure rates of 13-68% have been reported for surgical repair of rotator cuff tears, irrespective of the surgical technique employed. [31] [32] [33] Some studies have suggested that re-rupture rates are associated with poorer outcomes. 21, 22 . Surgical decision-making in the management of rotator cuff tears was reviewed by Dunn et al. 34 They surveyed surgeons in the USA and found considerable variation in decision-making. This included the type of surgery, the surgical techniques employed and the type and duration of conservative treatment, including cortisone injections, physiotherapy, rest, analgesia and home exercises. . Rates of medical visits for rotator cuff pathology in the USA were reviewed between 1996 and 2006. The volume of rotator cuff repairs had increased by 141% and the unadjusted number of arthroscopic repairs increased by 600% compared to a 34% increase in open repairs. 35 . The volume of arthroscopic subacromial decompression has also increased significantly over time.
Recent figures from the USA report a 254% increase (from 30.0 to 101.9 per 100, 000 people per year) in use of the procedure in New York State between 1996 and 2006. This compares to a 78.3% increase in ambulatory orthopaedic surgery overall. 36 . Observational studies of subacromial decompression surgery show positive results in terms of pain reduction and functional outcome with high patient satisfaction rates. [37] [38] [39] [40] Good outcomes have also been noted in two studies following patients who had arthroscopic rotator cuff debridement or open rotator cuff repair in the absence of a subacromial decompression. [41] [42] . Some comparative studies of subacromial decompression versus non-operative treatment options, such as physiotherapy, have not shown any significant difference in outcome between the two treatment modalities. [16] [17] [18] . There are a growing number of studies that have attempted to assess the effectiveness of subacromial decompression with a rotator cuff repair against a control. Two studies randomized patients undergoing rotator cuff repair to groups including or excluding subacromial decompression in their operative treatment; neither demonstrated any difference in outcome between the groups. 41, 43 . A randomized controlled trial of subacromial decompression plus subacromial bursectomy versus bursectomy alone reported no significant difference in clinical outcome between the two groups. 44 
